Detection of thiol modification following generation of reactive nitrogen species: analysis of synaptic vesicle proteins.
S-nitrosylation is an important means of regulating the activity of proteins. We have developed a method which allows unbiased identification of thiol modified proteins within a complex mixture following NO generation, by taking advantage of the fact that prior nitrosylation will block subsequent modification of cysteine residues with 1-biotinamido-4-[4'-(maleimidomethyl)-cyclohexane-carboxamid o] butane (biotin-BMCC). Thiol modified proteins are reduced in intensity when revealed by blotting and overlay with avidin-horseradish peroxidase. In the case of a purified synaptic vesicle fraction we observe a high degree of enrichment of specific biotinylated proteins relative to homogenate. We find that thiol modification of proteins in the presence of NO donors is widespread, occurring in the majority of proteins that will react with biotin-BMCC. In a further development of this technique we have depleted the biotinylated proteins from solubilised synaptic vesicles using avidin-agarose and analysed the supernatants with a panel of antibodies. This has allowed us to identify SNARE proteins (soluble NSF attachment protein receptors) as potential targets for S-nitrosylation.